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OBJECTIVE APPRAISAL OP TOLERANCE TO VENTRICULOGRAPHY 
WITH VARIOUS RADIOCONTRAST MEDIA 
(ACCORDING TO ELECTRONYSTAGMOGRAPHY DATA) 

N,S, Blagoveshchenskaya and V.L. Puchkov^ 

• 

In ven -ioulography (VG) the most diverse contrast media are 
used, and their introduction* into the ventricular system of the cere- 
brum is not without result for the patient* The appraisal of the clin- 
ical tolerance of one or another substance is usually based on the 
subjective perceptions of the patients and the data of a neurologic 
examination, which, without a doubt, is insufficient. 

Of objective data in the literature there are only a few results 
of flaetratncephaiography in experimental animals (Gonzalez-Cornejoi 
Ostedal and Kayedi Kunzei Cronqvisti Gemende et al. i Suzuk et al. ) . 

Study or the dynamic changes of vestibulo-oculomotor reactions 
(nystagmus) after VG is one means of objectively appraising this diag- 
nostic procedure. Electronysteigmography (ENG) is an informative, de- 
monstrative investigative method which can provide valuable informa- 
tion about the change of the functional condition of the truncal ves- 
tibular nuclei and paths in response to the introduction of contrast 
medium into the cavity of the cerebral ventricles. 

The anatomic formations that cause vestibular eye-moving reactions 
(r-'stagmus ) are located in the walls of the cerebral ventricular sys- 
tem (lundus or fourth ventricle, aqueduct of Sylvius). Regulation of 
the vestibulovegetativB reflexes takes place in the diencephalo-hypo- 
thalamic region. The great information content of various characteris- 
tics of nystagmus, the high functional sensitivity of the vestibular 
apparatus to varied eliects and the possibility of an objective record 
of vestibulo-oculomotor reactions of ENG methods make it possible to 

1 N.N. Buraenko Institute of Neurosurgery (director--member-correspon- 
dent of the USSR Academy of T'edical Sciences Professor A.N. Konovalov) 
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record their slightest pathological cheuiges. 


The purpose of this work was to discover the effect of radiocon- 
trast media that are introduce:! into the ventricular system during VG 
on the alteration of vestibular reactions with their objective record- 
ing Dy means of ENG and to determine the characteristics of the al- 
teration of vestiDular reactions with respect to the nature of the 
contrast medium (Conrey, dimer-Xp Amipak, Myooil) and the qusoitity 
used for ventriculography. 

We found no description of similar research in the lixerature. 
^'aterials and Method 


Vestibular reactions were studied before and after VG with 

water-soluble and emulsive radiocontrast media in patients 
(ly men and lb women) aged from ly to t >4 years (mainly under 
30 years). No signilicant differences with respec 1 to age 
ana sex were found in tlie tolerance to the examination with 
different radiocontrast media. 

In lb patients only water-soluble contrast media were 
used (Gonrey, aimer-X, Amipax), and in 13 one of the water- 
soluble media (Conrey or dimer-X) was introduced into 
the ventricular system in combination with the emulsive 
radiocontrast medium Myoail. 

The localization and nature of the pathologic processes 
were varied i intracerebral tumors of the great hemispheres 
of the cerebrum (o), tumors ol the third ventricle (‘+), of the 
lateral ventricles (<;), meningovascular tumors of chiasmai- 
sellar localization (^:), arteriovenous aneurysm of the right 
parietooccipital region (1)» tumors of the cerebellum (*+), of 
the lundus of the fourth ventricle (ii), 01 the trunk of the 
Drain (^), ana as a result of arachnoencephalitis with (^) and 
without (m ) occlusion ol the spinal fluid pathways. 



With the help of an ENG the vest! Dulo-oculomo tor reactions 
(nystagmus) were recorded in dynamics begore and after VGi a 
total of bt> electronystagraograms were done. The background 
recording was aone, as a rule, immediately before the ventricu- 
lographic examination. Alter ventriculography the vestibulo- 
oculomotor reactions were studied ** 5-50 min after the intro- 
duction of the contrast medium into the ventricular system, 
when, despite the already begun excretion of co:.crast medium, 
there was still a high concentration of it in the ventricular 
fluid. 

Of the vestibular symptoms we determined spontaneous 
nystagmus, caloric nystagmus (lOO ml of water at ii5° C, wnich 
were poured into the external auditory caiml for 10 sec), 
optokinetic nystagmus and its change after the caloric test. 

The nystagmus was recorded on a two- and lour-channel elec- 
troencephalograph . 

Results ana Their Discussion 


The changes of vestibular reactions as a result of VG, according 
to the ENG data, were quite varied, and at the same time a definite 
clear relationship was discovered between the degree of disturbance 
of vestibular reactions and the nature of the introduced contrast 
medium. In connection with this ail the patients were divided into 
two groups I 1st — lb people in whom only water-soluble contrast medium 
(Conrey, aimer-X, Amipak) was introduced lor VGj .£^na--l5 patients who 
received water-soluble and emulsive contrast media at the same time 
(Conrey or dimer-X in conjunction with emulsion of Ilyodil). 

In VG with water-soluble contrast media the clinically good tol- 
erance ol this diagnostic procedure attracted attention. On examina- 
tion of the vestibular reflexes in 9 patients an improvement was noted 
in the vestibular reactions after introduction of the water-soluble 
contrast media, which was manifested in the disappearance of the hypo- 
reilexia oi caloric nystagmus (Fig. 1) ana the appearance ol a more 



Fig* 1* Small changes of op- 
tokinetic and caloric nystagmus 
in dynamics before and alter VG 
with the water-soluble radio- 
contrast medium Amipak* Diag- 
nosis i tumor of the subcortical 
nodes on the left with growth 
into the lateral ventricle. 

A - before VG the optokinetic 
nystagmus is active, almost 
without asymmetryi alter VG the rhythm of the nystagmus remained clear, 
but a slight weakening of it to the right appeared i B - before VG, 
hyporeflexia of caloric nystagmus i alter VG — obstruction of caloric 
ny s tagmus . 

correct rhythm of nystagmoid impulses (Fig. z) • 
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In ly patients the chsinges in the vestibular reactions were weaJcly 
expressea, were not apparent visually, and were detected only with the 
help of ENG. The fluctuations of the nystagmus before end alter VG 
were so insignificant that they could have been found even in patients 
who had not been subjectea to surgical ana diagnostic intervention. 

The shifts were very diverse and occurred both in the direction of a 
slight growth of vestibular pathology ana in the direction of its de- A 9 
crease alter VG (Fig. j). It is possible that the latter is explained 
by a certain dehydrating effect of the water-soluble contrast media, 
and also by spinal fluid discharge of the ventricular system. 


The spontaneous vestibular reactions were barely changed. Most 
frequent ana clear was a disturbance of vestibular reflexes alter func- 
tional loads (caloric test)i the optokinetic nystagmus was also changed 
alter the caloric test. 


According to the ENG data, changes of the optokinetic nystagmus 
alter VG with water-soluble media were noted in I'i patients. In *+ al- 
ter VG there was a significant improvement of the rhythm of the opto- 
kinetic nystagmus or an increase of its amplitude (Fig. j). In 9 pa- 
tients the optokinetic nystagmus deteriorated after VG, which was seen 
in its more clear weakening in one direction or weakening in both dir- 
ections. It should be noted that with intracerebral tumors with inclu- 
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Fig. Alter VG with Amipak, im- 
provement of the rhythm of the op- 
tokinetic nystagmus to the right 
alter calorizing. Diagnosis i as- 
trocytoma of the triangle of the 
right lateral ventricle. 

A - slight reauction of the rhythm 
of optokinetic nystagmus alter VGt 
B - alter VG the optokinetic nys- 
tagmus evokes alter the caloric 
test has improvea markeaiyi its 
rhythm to the right has become 
more frequent and correct. 
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Fig. 3. Sharp growth of the ves- 
tibular syndrome alter VG with 
Conrey in conjunction with emul- 
sion of Myodil. Diagnosis I tu- 
mor of the right optic tuber. 

A - before VG the spontaneous hor- 
izontal bilateral nystagmus is 
weakly expressea, al'ter VG there 
was a deep bilateral large-ampli- 
tude spontemeous arrhythmic nystag- 
mus of amplitude 15-ii0-25°i B - 
before VG the optokinetic nys- 
taigmus was slightly irregular* after 
VG study of the Optokinetic nys- 
tagmus was slightly complicated* 
since large arrhythmic impulses of 
the spontaneous nystagmus were 
superposed on the curve i C - be- 
fore VG marked hyperreflexia ana 
arrhythmiz of the caloric nystagmus 
al’ter VG - deep bilateral hyperre- 
flexia, ii 7 - 30 ° amplitude of nystag- 
mus , rhythm very 
wave apices of nystsigmus waves. 


Sion of deep subcortical structures in the pathologic process there was 
growth of the disturbances of optokinetic nystagmus in the direction 
opposite to the pathologic location. Thus, after this examination the 
local subcortical symptoms of the damage of the optomotor pathways 
were pointed out. 

Caloric nystaigmus was often altered after VG, which was noted in /50 
of lb patients I in 3 the pathology of the vestibular reactions de- 
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Fig. 4. Clear growth of tne 
vestibular synarome after VG 
with Conrey in conjunction with 
emulsion of r^yolid. Diagnosis i 
cranlophEuryngioma . 

A - absence of spontaneous nys- 
tagmus before VG, after VG - 
clear bilateral spontaneous nys- 
tagmus, more marked on the right i 
B - caloric nystagmus oefore VG 
is symmetrically inhibitea from 
both sides, after VG - aeep bi- 
lateral hyperreflexia in dura- 
tion and nature of caloric nys- 
tagmus, amplituae 15 - 20 ”, 
rhythm irregular. 


creased, and in 9 their growth was notea. 


Improvement of the vestibular reactions was manifestea in the ais- 
appearance of hyperreflexia, tonicity, arhythmia of the nystagmus, 
ana asymmetry of caloric nystagmus, or these indices of the nystagmus 
became stronger in tne case of aeterioration of the vestibular tests. 

In a number of patients the caloric nystagmus changed only . : 
on one siae. In all cases the changes of the vestibular reactions 
after VG with water-soluble radiocontrast media were expressed very 
weakly. 


In the patients of the second group, in whom VG was done with a 
contrast mixture consisting of water-soluble and emulsive contrast 
media, a very sharp growth in truncal vestibular symptoms was seen more 
irequently. These were 5 young patients (about jO years) with pathologic 
processes differing in nature ana localization! vascular malformation 
of the fundus of the fourth ventricle, tumor of the optic tuber ana 
craniopharyngioma. In all of them the VG was easily carried out. Only 
in 1 case was it necessary to cut two openings and puncture the ven- 
tricles more than once. 

In J patients an especially marked increase in the vestibular re- 
actions appeared during the examination of caloric nystagmus, and the 
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greatest disturbances had to do with the amplitude of the nystagmus, 
which grew sharply (by 3^-5 times, reaching see Figs- J and *+), 

The length or the nystagmus grew significantly (more than k:-3 min), its 
tonicity appeared, and vestibulovegetative reactions in the form ol 
nausea and vomiting after the caloric test became stronger. In a of j 
patients the spontemeous horizontal nystagmus increased, the amplitude 
Of Which was sharply raised j it became extremely arrhythmic with all 
directions of the glance. Because of the clearly expressed spontaneous 
nystagmus it was not possible to study the optokinetic nystagmus. 

In the remaining iz patients of this group, growth of vestibular 
symptomatology alter the introduction of the contrast mixture (Conrey 
+ r’yoaii) was slight (weakly expressed fluctuation of symptoms). Spon- 
taneous nystagmus was changed in ^ patients i in 3 it increased, and in 
1 it decreased. A slight fluctuation of symptoms could also be ob- 
served in the other patients. 

In Iz subjects the optokinetic nystagmus was disturbed i it either 
stopped developing (in or its chainges were insignificant both in 
the direction of improvement and in the direction of deterioration. 

In 3 patients after VG the optokinetic nystagmus improved; it 
Decane more rhythmic and of uniform amplitude. In z patients its 
disturoances alter VG were Doth in the direction oi improvement ana 
in the direction of deterioration. In 1 patient the side of weakening 
of the nystagmus changed; in 3 uisturDsinces of the optokinetic nystag- 
mus were slightly increased i nonunif orraity of amplitude and rhythm and 
asymmetrical weakening to one side appeared. 

VcstiDular tests durinr: calorizing in the patients of this group /t?l 
proceeded primarily in the direction ol slight increase ol caloric nys- 
tagmus, Caloric nystagmus was absent or was sluggish; slight Dilateral 
hyperref lexia, arrhythmia, tonicity of nystagmus, vomiting (in z patients) 
and nonunii ormity of amplitude arose. 


It Should De stressed that with the use of only water-soluble con- 



trast meaia the vestiDulcvegetative reactions were not sharply in- 
creasea and there was no vomiting. 


Nature or changes of caloric nystagmus after VG with dirrerent contrast 

media 


Change of caloric nystagmus 


Intense growth or truncal vestibular symptoms (appear- 
ance or sharp hyperrellexia, tonicity, arrhythmia of 
the nystagmus), sharp increase and nonunirormity or 
amplitude 

Slight growth or truncal vestibular symptoms (appear- 
ance or slight hyperrellexia, asymmetry or the nys- 
tagmus ) 

Positive dynamics ol some vestibular symptomes with 
deterioration or others 

Decrease or truncal vestibular symptomatology during 
caloric test 

None 

i’o tal 


On comparison or the caloric reactions alter VG with the use or 
water-soiuoie contrast meaia and contrast mixtures containing emulsive 
ana water-soluble substances a clear airrerence was round in the ves- 
tibular reactions, depending on the nature or the contrast medium used 
(see table). 


Vectibulovegetative reactions of patients in this group were weakly 
expressed, ana more frequently were not presents a weakly expressed 
nausea was only sometimes noted. Vomiting was not found in a single pa- 
tient. An insignificant growth of vestibular symptomatology was noted 
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Number of pa- 
tients who re- 
ceived 








in 3 patients I it was manil ested as slight hyperrel iexia or the 
caloric nystagmus and its asymmetry. 

As an exception, intense growth or truncal vestibular symptoms 
was encounterea in 1 patient alter the introduction or AmipaJci alter 
VG an intense spontaneous nysta^us or second aegree of large ampli* 
tuae ana a bilateral hyperreliexia or the caloric nystagmus that 
was sharp in duration ana nature appeared. However, this sharp in- 
crease in truncal vestioular symptoms was caused, evidently, not so 
much by the introduction or contrast medium as oy complications curing 
the ventricular puncture, which had to be done many times irom <+ 
cut openings. The amount or contrast medium used in this patient 
was double that introduced into all the other patients (she received 
id ml or Amipaic solution with mg or iodine). 

Conclusions 


1. v/ixh HIt'G 01 spontaneous, caloric and optiKinetic nystagmus in 
33 patients berore and after VG with aiiferent contrast media (water- 
soluble and their combination with *!yolia) a clear relationship was 
discovered between tne change oi vestioular reactions ana the nature 
ana quantity oi the introduced contrast medium. 

d. Al ter .’3 in 4 patients there wr very strong growth of ves- / jd 
tioular truncal G;>cnptoms, which was irrespective ol' the localization 
and nature oi the pathologic process. In d'^ patients the vestioular 
reactions alter VG changed very slightly both in the direction ol growth 
(in 11 ) ana in the direction oi decrease (in id) oi vestioular symptoms, 
or remained as before (in o). 

3. A t>narp growth 01 truncal vestioular symptoms occurred alter 
VG with the introduction of Tyolid in combination with water-soluble con- 
trast media (in 3 patients). 

‘+. Juring VG tne addition or ”yoiia to water-soluble media caused 
a more Irequent ana strong: growth ol truncal vestioular reactions in 
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all types or nystagmus ana a sharper increase in the vestioulovegeta- 
tive reaction than those oDservea with the introduction of only water- 
soluble media. The latter more frequently (in half the patients) caused 
reauction of the vestibular aisturbEinces after VG, which cam probably 
be explainea by their dehydrating effect. 
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